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DESCRIPTION 

COMPONENT SUPPLYING METHOD, COMPONENT 
ARRANGEMENT DATA FORMING METHOD AND 
5 ELECTRONIC COMPONENT MOUNTING APPARATUS USING 

THE METHODS 

TECHNICAL FIELD 

The present invention relates to the provision of an efficient 
10 component mounting method for deciding the types of a variety of supplied 
components such as those purchased from two corporations capable which 
can be used in the objective mounting position for the improvement of mounting 
quality in an electronic component mounting apparatus for mounting electronic 
components of set, tray, stick, bulk and other types on a printed board and the 

15 apparatus of the method. 
BACKGROUND ART 

Conventionally, as a component supplying method concerning 
component mounting and an apparatus of the method, there are disclosed 
ones in the documents of Japanese Laid-Open Patent Publication No. 4- 

20 155998, and Japanese Laid-Open Patent Publication No. 4-164398. In this 
publication, there is disclosed a component supplying method concerning 
component mounting and an apparatus of the method wherein a plurality of 
parts cassettes for storing components to be mounted on printed boards are 
removably attached to the component mounting apparatus so that the parts 

25 cassettes can reciprocally move along the longitudinal direction of the 
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apparatus and position one of the parts cassettes which stores required 
components at a component supply position of the apparatus. After the one of 
the parts cassettes which stores required components is positioned at a 
component supply position, a component mounting head (suction head) of the 
5 apparatus moves to the component supply section and sucks one of the 
components in the positioned parts cassette, and then moves to a board onto 
which the sucked component is mounted while passing over a detection section. 
When the sucked component is passed over the detection section, the 
configuration and the like of the component is detected by a detector for 
10 recognition whether or not the sucked component is a required one. If no, the 
sucked component is not mounted on the board and is discharged to a 
discharge section. If yes, the sucked component is mounted on the board. 

The mounting apparatus is shown in Fig. 2, anJ an example of its 
component supply section is shown in Fig. 8. Component supply units (parts 
15 cassettes) 10 are mounted in a number of component supply positions (Z1, 
Z2, .... Zn, ...) at a component supply section 5. A detection section 9 decides 
the component type of the component, and the component is supplied to a 
component mounting section 6 and mounted onto a printed board on a 
. mounting table 2. 

2^ In this electronic component mounting apparatus, the component 

type to be set in the proper supply position of the component supply section is 
not limited to one type, and it is sometimes the case where the component Is a 
similar component of another manufacturer or a less expensive component of 
different characteristics such as different ranks of components having different 

25 tolerances etc. If the component is identical, it is sometimes the case where 
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the component type name on the manufacturer side drffers from the comoonent 
type name given on the purchaser side' for individual control purpose. 
Therefore, it is difficult to specify the component to be actually set in an 
arbitrary component supply position by a sole component type name due to the 
5 practice of purchasing components from two or three component 
manufacturers (referred to as a two-route purchase hereinafter) for the purpose 
of stably obtaining and preparing the components. Accordingly, there exists a 
plurality of components which can be used and mounted (referred to as 
substitute components) other than the basic component to be properly used 
10 (referred to as a master component hereinafter). For example, each of the 
master components is a component which is normally used or has best quality. 
Therefore, when laying in those components, it is required to give them a sole 
component type name as a master component type name or representative 
component type name with a certain substitute code, give the components a 
15 label of the name or reissue the label and attach the same, and this 
disadvantageously increases the cost 

Specifically, it is supposed that the conventional apparatus 
performs component mounting operation by using NC program having data 
wherein the numbers of the component an^angement positions ZO, Z1, Z2. Z3, 
20 Z4, ... Zn correspond to only master components of component type names PO, 
P1nri, P2m. P3m. P4m, ... Pnm but do not correspond to any substitute 
component. In such an apparatus, when one of the master components Pirn 
is consumed, the mounting operation of the apparatus is stopped. Then, an 
operator inputs information that the consumed master component can be 
25 replaced with a substitute component Pis. and thereafter the apparatus 
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restarts under the NC program including the above replacement information. 
But this means declining the productivity. 

Otherwise, at the production site, a decision accuracy of the 
component type to be mounted is assured by fomiing a comparison list or the 
I[ke of the master component to be set in the proper supply position with the 
substitute components, comparing each component with the comparison list or 
taking a similar measure and verifying the component by two operators so as 
not to select the wrong component to be mounted or taking a similar measure 
when setting the component. However, due to a mistake or the like of the 
operators, there is produced a defective product caused by erroneous setting 
and erroneous mounting of components. In addition, there disadvantageously 
occurs an error at the time of recognizing and con-ecting the position of the 
component held by a compone.nt mounting head due. to a difference in the 
outer configuration, a difference in dimensions and thickness of the connection 
temnihal section and a difference in color between the substitute component 
and the master component. Accordingly, it is required to replace the 
component recognition data by designating the regular component recognition 
data set in the component supply section for the purpose of executing the 
correct operation, and stop the mounting apparatus once for manually carrying 
out the decision and designation, and this is a cause for declining the 
productivity as a stop loss of the equipment. 

in order to cope with the actual situation at the production site, an 
object of the present invention is to provide a component supplying method for 
implementing a highly reliable component mounting check including a plurality 
of substitute components at the component supply section even when the 
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substitute component is used for mounting, and its cx)mponent arrangement 
data fonming method. ' The object of the present invention is to provide a highly 
reliable mounting method by automatically selecting the component recognition 
data necessary for the substitute component and effectively executing the 
component recognition and correction at the component mounting section. 
DISCLOSURE OF INVENTION 

In order to solve this problem, the component supplying method, 
its data forming method and component mounting apparatus of the present 
invention is characterized by deciding through comparing whether a component 
is the regular component based on component arrangement data having a 
plurality of (substitute) component type names of the components which can be 
mounted in the proper supply Position of the component supply section. 

In accomplishing these and other aspects, according to a first 
aspect of the present invention, there is provided a conhponent supplying 
method for a component supply section which supplies a component to a 
component mounting section for mounting the component on a printed board, 
the method comprising: 

detecting by means of component arrangement data having a 
plurality of substitute component type names of components which can be 
mounted in a proper supply position and a detection section of a component 
type set in the component supply position; and 

deciding whether the component set in the component supply 
position is a regular one by comparing it with a plurality of mountable 
component names of the component arrangement data. 

According to a second aspect of the present invention, there is 
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provided a component arrangement data fonming method for forming 
component arrangement data by comprising, in a component supply section, 
a plurality of substitute component type names of components which can be 
mounted in a proper supply position. 

According to a third aspect of the present invention, there is 
provided -a component arrangement data fonning method for a component 
supply section for automatically forming component arrangement data having a 
plurality of substitute component type names of components which can be 
mounted in a proper supply position through a detecting process by means of a 
detection section of the component type of a component set in a supply 
position and an editing and registering process for writing the detected 
component type into component arrangement data. 

According to a fourth aspect of the present invention, there is 
provided a component mounting apparatus comprising a mounting control 
means for implementing any one of the component supplying method or the 
data forming methods claimed in the first to third aspects. 

According to a fifth aspect of the present invention, there is 
provided a method as claimed in any one of the first to third aspects, 
comprising: 

storing a replaced position of a replacing component supply unit of 
the component supply section; 

checking data of the component supply unit at the replaced 

position. 

According to a sixth aspect of the present invention, there is 
provided a method as claimed in any one of the first to third aspects, 
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comprising: 

storing a replaced position of a replacing component supply unit of 
the component supply section; 

checking data of the component supply unit at the replaced 
position and a component supply unit adjacent to the replaced position. 

According to the present invention, a highly reliable effective 
component supplying method (for preventing erroneous setting) for a variety of 
substitute components of the two-route purchase or the like is obtained. 
BRIEF DESCRIPTION OF DRAWINGS 

These and other aspects and features of the present invention will 
become clear from the following description taken in conjunction v/ith the 
preferred embodiments thereof with reference to the accompanying drawings, 
in which: 

Fig. 1 is a flowchart showing a component supplying method 
• according to one embodiment of the present invention; 

Fig. 2 is a perspective view of a component mounting apparatus; 

Fig. 3 is an explanatory view of component arrangement data of 
one embodiment of the present invention; 

Fig. 4 is an explanatory view of component arrangement data of 
one embodiment of the present invention; 

Fig. 5 is a flowchart of a component arrangement data automatic 
fomiing method; 

Fig. 6 is an explanatory view of a system construction according to 
a component arrangement data fomiing method; 

Fig. 7 is a perspective view of a component mounting apparatus; 
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Fig. 8 is a side view of a prior art component supply section; 

Fig. 9 Is a block diagram showing the control section of the 

embodiment; 

Fig. 10 is an explanatory view of component arrangement data of 
5 other embodiment of the present invention; 

■ ' F'gs- 1 1 and 12 are diagrams of output results after partial data in 

the component arrangement data of Fig. 3 is replaced with some data; 

Fig. 13 is a flowchart showing replacement of the parts cassette in 
the embodinient; and 

Fig- 14 is a flowchart showing replacement of the parts cassette in 
the embodiment. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Before the description of the present invention proceeds, it is to be 
noted that like parts are designated by like reference numerals throughout the 

15 accompanying dravwngs. 

The present invention Is characterized in that, in a component 
supply section 5 which supplies a component to a printed board, it includes a 
detecting process by means of component arrangement data 200 having a 
plurality of substitute component type names of components which can be 

20 mounted in a proper supply position 100 and a detection section 9 of a 
component type set in the component supply position 100, and a comparing 
and deciding process for deciding whether the component set In the component 
supply position 100 is a regular one by comparing it with a plurality of 
mountable component names of the component arrangement data 200. With 

;5 this arrangement, even when the component is a similar component of another 
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manufacturer or a less expensive component or when the component type 
name is different,, the substitute component (type name) which can endure the 
proper use and mounting can be correctly easily decided in a short time. This 
obviates the need for the work of forming a label by the representative 
component name, reissuing of the label or forming a comparison list of the 
substitute components and produces the effect of reducing, the labor in 
production and preventing erroneous component mounting in a component 
setting stage, thereby allowing a highly reliable effective component supplying 
method to be obtained. 

The invention is a component arrangement data forming method 
for a component supply section, including a plurality of (substitute) component 
type names of components which can be mounted in the proper supply position. 
It is only required to fomi and control a pair of component arrangement data 
without forming and controlling a number of component arrangement data 
corresponding to combinations of a variety of substitute components used as 
arranged in the component supply section, thereby producing an effect of 
allowing the component arrangement data to be easily formed in a short time. 

The invention is a component arrangement data forming method 
for a component supply section for automatically forming component 
arrangement data having a plurality of substitute component type names of 
components which can be mounted in the proper supply position through a 
detecting process by means of a detection section of the component type of a 
component set in a supply position and an editing and registering process for 
writing the detected component type into component arrangement data. This 
produces an effect of executing mounting while correctly and more easily 
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forming a number of component type names and achieving the formation of 
highly reliable component arrangement data which serves as a reference of the 
component supplying and mounting method. 

The invention is an electronic component mounting apparatus 
characterized in that it is mounted with a mounting control means for 
implementing any one of the component supplying method or the data fomiing 
methods. With the function of any one or a combination of them, it has an 
effect of effectively producing appropriate electronic component mounting 
having a higher reliability in the component mounting process using a plurality 
of substitute components. 

Embodiments of the present invention will be described below with 
reference to Fig. 1 through Fig. 7. 
(First Embodiment) 

Fig. 1 is a flowchart of a component supplying method according 
to a first embodiment of the present invention, while Fig. 2 is a perspective view 
of a component mounting apparatus. In this apparatus 1 , a plurality of parts 
cassettes 10 for storing components 13 to be mounted on printed boards are 
removably attached to the component mounting apparatus so that the parts 
cassettes can reciprocally move along the longitudinal direction of the 
apparatus and position one of the parts cassettes which stores required 
components at a component supply position 5 of the apparatus. The parts 
cassette 10 has a taped component with each of the components 
accommodated into each of recesses of an elongated member and covered 
with a cover tape or shutters, and when one of the components is sequentially 
positioned at a component supply position of the parts cassette 10 while the 
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cover tape is removed from the elongated member. The board is transferred 
to and positioned at a mounting position in the apparatus 1 and after 
component mounting, the board is transferred from the mounting position to the 
outside of the apparatus 1 by a board transfer device. After the one of the 
parts cassettes which stores required components is positioned at a 
component supply position, a component mounting head (suction head> of the 
apparatus moves to the component supply section and sucks one of the 
components in the positioned parts cassette, and then moves to a board onto 
which the sucked component is mounted while passing over a detection section. 
When the sucked component is passed over the detection section, the 
configuration and the like of the component is detected by a detector for 
recognition whether or not the sucked. component is a required one. If no, the 
c'joked component is not mounted on the board and is discharged to a 
discharge section. If yes, the sucked component is mounted on the board. 

In the mounting apparatus 1, when there occurs a change of the 
type of the printed board to be produced or depletion of components as a 
consequence of the consumption of components 13 on the component supply 
section 5, the parts cassette 1G including the objective component 13 is 
replaced for replenishment, and upon depressing a' production start or 
component replenishment completion switch at an operation section 7, a 
component supply check start is started in a process #0 shown in Fig. 1! For 
example, when a substitute component Pib is set in a component supply unit 
Z1, the component type name Pib of the parts cassette 10 in the component 
supply position Z1 is detected by a detection section 9 through a component 
detecting process #1. That is, information stored in an IC memory or IC chip 
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provided on the parts cassette is read at the component supply position Z1 by 
the detection section 9 to obtain data of component type name, manufacture 
name, number of components (present storing number), etc. Before the 
mounting operation is started, information which ail of the parts cassettes 10 
have are read in a storage section 26 to form a component library. The data in 
the component library is used in the processes described below. 

In a comparing and deciding process #9, P1m 203 in the case of 
Z1 is read in this case among component type names 202 corresponding to the 
position from component arrangement data 200 having a plurality of substitute 
component type names 204 of the components which can be mounted in a 
component arrangement position of the number 201 shown In Fig. 3 through a 
component arrangement data reading (process) #2. and it is subjected to a 
component type comparing in a process #3. When it is not incompatible (No), 
the presence or absence of a substitute component 204 is decided in a process 
#6. When it exists (Y es), substitute component type names P1 a and P 1 b are 
successively read again and repetitively subjected to the comparing and 
deciding process in the processes #2 and #3. When the substitute component 
Pib is OK, it is decided whether or not there is a further check of the next 
objective supply position component in a process #4. The program flow 
proceeds to the component deciding process #1 in the case of end (No), or the 
component supply check ends in the case of end (Yes). Alternatively, after the 
process #6 is perfomied. the process #2 may be performed as shown by a two- 
dot chain line A In Fig. 1 . 

When P2m is erroneously set in the component supply position Z1, 
the component is not existing as a substitute component in the same processes 
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#2, #3 and #6. Therefore, the history of an operator call implemented by the 
lighting of a patrol light, display on a CRT of the operation section 7 and 
transmission of an error message by a communication device as well as the 
results (date and time, supply position, component type name, etc.) of the 
component supply check are saved (for example, recorded in an information 
section 210 or the like) in an error infonming process #7' and stored in the 
storage section 26 so that the error can be subsequently tracked and analyzed 
from the operation section 7 or the like. In a process #8, it is allowed to select 
between the continuation of the checking and end for the present, thereby 
enabling a restoration to be achieved every time an error occurs or the 
checking of the other objective components Z3, Zn, ... continued from the 
process #4. 

When a fresh component P2x is set in Z2 and the component 
checking start #0 is executed, the component is subjected to the same 
processes from the process #2 to be conlpared with P2m corresponding to Z2 
among the component type names 202 and 203 at the process #3. 
Consequently, the answer No results, and since the substitute component type 
204 is not existing through a process #6, error information is issued in the 
process #7. When the component P2x can be used as a new substitute 
component of P2m, it is designated from the operation section 7 and 
additionally registered as a substitute component type name 204 of Z2 of the 
component arrangement data 200. Subsequently, P2x is checked again as a 
substitute component of P2m and is made able to be OK in the process #3 
through the processes #8 #4 -> #1 , ... 

As one of other component arrangement data forming methods, It 
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is allowed to freely execute forming and editing such as replacing a master 
component 203 with a substitute component 204 in the component type names 
202 of Zn of an arbitrary component arrangement position number 201, 
changing, deleting, adding, inserting and copying. Therefore. In the comparing 
and deciding process 9. effective component checking of less waste can be 
executed by changing the priority in comparing the component type in the 
component arrangement reading process #2 and the component type 
comparing process #3. 

It is to be noted that ZD, PO, Pa and Pb of the component 
arrangement data 200 are parameters 205 (referred to as a component supply 
parameter hereinafter) for setting the control conditions of the component 
supply section. There can be executed in the comparing and deciding 
process #9 an operation of collectively making a substitute (OR) A invalid when 
Pa = 0 (where 0 means that a substitute component has not been detected.), 
making the substitute (OR) A. valid when Pa =1 (where 1 means that a 
substitute component has been detected.) and handling component type 
names P1a, P3a, Pna, ... designated as the substitute (OR) A as master 
components when Pa = 1 00 or a similar operation. 
(Second Embodiment) 

Fig. 4 explains embodiments of second and third forming methods 
of the component arrangement data 200. 

Fig. 4A is comprised of component arrangement data 200a and 
220, wherein the component arrangement data 200 explained in the first 
embodiment has a linkage of the component type (master) 203 and substitute 
components 204A, B. ... are separated. In a case where the component 
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arrangement position is Zn, then Pnm of 200 can be linked as a master 
component type name with Pnm, Pna. Pnb, ... of 220. As described above, 
the component arrangement data are only required to be linked with one 
another by some data even when they are separated into a plurality, or not 
fewer than two types. For example, if 220 is made to have component 
arrangement position numbers Z1, Z2, ... and the substitute component type - 
204 is used as a linkage with it. the same effect can be produced. The other 
information 21 0 may be an integrated body of independent data. 

Fig. 4B shows a component arrangement data 200b having a 
construction In which the component an-angement data 200 is incorporated into 
a known NC program 230 as command data for operating the mou.nting 
apparatus 1. The mounting apparatus 1 takes a component from Zn of the 
component arrangement position number 201 by a mounting number K ana 
checks in the detection section the fact that the component of Zn is either the 
master Znm or the substitute component Pna, Pnb, ....of the component type 
name at coordinates Xk, Yk of the printed board under the conditions a control 
command SK (e.g., mounting speed and rotating direction of component). 
Upon coincidence, the mounting can be executed. The above is an example 
of the forming method of the component arrangement data 200b. It is also 
acceptable to read the recognition data of the component corresponding to the 
component type names 203 and 204 from the other information section 210 in 
the mounting stage and execute the correct recognition correction by the 
regular recognition data corresponding to the component, thereby preventing 
the mounting apparatus from stopping for a recognition error due to a substitute 
component. 
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As described above, a plurality of component type names of 
components which can be mounted in the proper supply position can be linked 
and associated with one another. By the forming method as shown in the 
component arrangement data 200, 200a and 200b. there can be formed 
component arrangement data having one or a plurality of substitute component 
type names. Although the various data shown in Fig. 3 and Fig. 4 have been 
described on the basis of data in a table form, the data may have any of the 
fomns of numbers, letters, symbols, figures, images and the like which are in a 
database or linked via a network. 

It is also acceptable to automatically input, add, register, edit or 
perfonn similar works on the master 203 and the substitute components 204 of 
the component type name 202 of 21. 22, ... Into the component arrangement 
data 200, 200a and 200b by the component supply parameters 205 in an 
editing and registering process #101 by setting a number of components in 
arbitrary component supply positions, reading the type name of the component 
set in the component detecting process #1 and performing the processes 
several times according to a procedure as shown in Fig. 5 at the processes 
#150 and #151. 

In a case where a plurality of component supply sections 5 exist 
and the component supply sections 5 are individually driven or in a similar case, 
there are arranged similar components 13 in parts cassettes 10 for each of 
them. It is acceptable to execute component supply control by fomiing 
component arrangement data 200 of any of the component supply sections 5 
and copying the data a plurality, of times for the other component supply 
sections 5. consequently using the eomporient arrangement data 200 as those 
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of the whole component supply section. 
(Third Embodiment) 

Fig. 6 is an example in a case where the aforementioned 
component arrangement data 200. 200a and 200b are fomied by a data 
forming device .50 such as an external personal computer or the like. 

The component arrangement data 200 that has been formed'and 
stored in the storage section 51 is inputted to a control section 27 or a storage 
section 26 of the mounting apparatus 1 by an input and output means 52 
implemented by communication or medium such as a floppy disk. The control 
section 27 executes component supply and checking according to the flowchart 
of Fig. 1 similar to the aforementioned manner based on the component 
arrangement data 200 taken in. 

Here, :.- oider to accomplish the above-described operations, the 
specified construction of the apparatus in the first and second embodiments is 
described with reference to Fig. 9. 

In Fig. 9, the control section 27 perfonns the control of the whole 
apparatus. The control section 27 includes a CPU 400, an inner storage section 
401, a substitute component control section 402, a comparison decision control 
section 403, an input/output control section 404, a positioning control section 
405, and a recognition control section 406. The inner storage section 401 
temporarily stores data of the storage section 26 and data obtained after 
calculation and comparison decision. The substitute component control 
section 402 controls the. process #6. The comparison decision control section 
403 controls the process #3. The input/output control section 404 controls 
data communication between the inside and outside of the apparatus and input 
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and output by means of an FD or the storage section, through an input/output 
section 450. The positioning control section 405 controls the positioning of the 
suction head for sucking the component to be mounted on the board in X and Y 
directions perpendicularly to each other on the surface of the board and the 
rotation angle around the Z direction perpendicular to the X and Y directions. 
. the drive of , the head, and the table transfer drive of a table where the board is 
positioned. The recognition control section 406 controls the recognition of the 
board and component by using a recognition camera 460 for recognizing the 
component. The detection section 9 detects the infonnation of the component 
supply section 5 by reading infonnation stored into IC codes or bar codes 
provided on the parts cassettes 10 as one example. 

On the other hand, the storage section 26 has NC program for 
perfonning the component mounting etc. and includes component arrangement 
data 200, component type data 220, and other infonnation data 210. The 
component supply section' 5 has the parts cassettes or trays where the 
components are stored. The mounting section 2 includes an XY table for 
positioning to-be-mounted positions of the board to the specified mounting 
positions. The storage section 26 may be arranged inside of the control 
section 27, 

According to the above construction, except for the above 
operations, the following operations may be performed. 

Fig. 10 shows a table similar to Fig. 3 except for the component 
type names P2a and P3b of substitutes (OR) A and B at the component 
arrangement position number Z2. As one example, there can be executed in 
the comparing and deciding process #9 an operation of collectively making a 



wo 98/32318 



PCT/JP98/00124 



19 

master 203 and a substitute (OR) B invalid wlien PO = 0 and Pb = 0, making 
only the substitute (OR) A valid when Pa =1 , This means that the master 
components are replaced with the substitute components A. Such an 
operation can be applied to cases where component mounting is perfomied in 
accordance with safety standard of Europe or the like; ranks of products such 
as high quality products or nomial products; use conditions or production 
conditions such as temperature characteristics, .recycle use, and durability; 
client's needs such as change of product types or components; and so on. 
According to this operation, without any change of the NC program, the 
apparatus can cope with a variety of specifications simply by designating the 
substitute components. 

As another example, when only a few or several data is changed 
among the many data due to the component replacement or operator's or 
program instructions, only changed data is stored in the storage section 26 
without storing the whole data. For example, when only five data is changed 
among the 100 data, five changed data is produced and stored in the storage 
section 26 without storing the non-changed data. It is preferably not to change 
common data before and after the change of data. As an example, when the 
storage section 26 initially has data shown in Fig. 3 and the master components 
PO, P3m, ... Pnm are replaced with the substitute components P1a, P3a, ... 
Pna by designating component replacement relationship of PO = P1a and P3m 
= P3a etc., only the output result shown in Fig. 1 1 is stored in the storage 
section 26. As another example, when the storage section 26 initially has data 
shown in Fig. 3 and the master components PO, ... Pnm are replaced with the 
substitute components P1b, ... Pna by designating component replacement 
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Although the storage section 11 of the component type names of 
the components 13 in a variety of shipped fonns detected by the detection 
section 9 has been described as one mounted on the parts cassette as the 
component supply unit 10 according to the description, it may be an 
5 identification code owned by each component 13 (a variety of integrated bodies 
of reel, bulk, tray or the like) or an identification code such'as a two-dimensional 
bar code attached to each component so long as it can discriminate the 
component type. 

The component supplying method and the data forming method of 
10 the present invention can be applied not only to electronic components but also 
to semiconductors, connectors, compact mechanical asssmbly components 
and so on with a similar construction, appropriately producing similar functions 
and effects. 

As described above, according to the present invention, the less 
15 expensive components of two-route purchase can be used as the component 
to be set in the proper supply position of the component supply section, and 
erroneous setting is further eliminated by automatically speedily checking the 
substitute component, thereby allowing a highly reliable component supplying 
method and mounting method to be provided. 
20 Furthermore, it reduces the burdens of the operators in fomning 

the data, changing the plan, replenishing and replacing components when the 
components are depleted and in other operations, achieves personal saving 
and reduces a loss due to the stop of the equipment attributed to a mistake, 
error or the like, serving as an appropriate means for Improving the productivity. 
25 The entire disclosure of Japanese Patent Application No' 9-5219 
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■filed on January 16. 1997. including specification, claims, drawings, and 
summary are incorporated herein by reference in its entirety. 

Although the present invention has been fully described in 
connection with the prefen-ed embodiments thereof with reference to the 
accompanying drawings, it is to be noted that various changes and 
modifications are apparent to those skilled in the art. Such changes and 
modifications are to be understood as included within the scope of the present 
invention as defined by the appended claims unless they depart therefrom. 
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CLAIMS 

1. A component supplying method for a component supply section 

(5) which supplies a component to a component mounting section for mounting 
the component on a printed board, the method comprising: 

detecting (#1) by means of component arrangement data (200) 
having a plurality of substitute component type names (202) of components 
which can be mounted in a proper supply position (100) and a detection section 
(9) of a component type set in the component supply position; and 

deciding (#9) whether the component set in the component supply 
position is a regular one by comparing it with a plurality of mountable 
component names of the component arrangement data. 

2. . A component arrangement data fonning method for forming 
component arrangement data (200) by comprising, in a component supply 
section (5), a plurality of substitute component type names (202) of 
components which can be mounted in a proper supply position (100). 

3. A component arrangement data forming method for a component 
supply section (5) for automatically forming component arrangement data (200) 
having a plurality of substitute component type names (202) of components 
which can be mounted in a proper supply position (100) through a detecting 
process (#1) by means of a detection section (9) of the component type of a 
component set in a supply position and an editing and registering process (#9) 
for writing the detected component type into component arrangement data. 

4. A component mounting apparatus comprising a mounting control 
means for implementing any one of the component supplying method or the 
data forming methods claimed in Claims 1, 2 and 3. 
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5. A method as claimed in any one of claims 1-3, comprising: 
storing a replaced position, of a replacing component supply unit 

(1 0) of the component supply section; 

checking data of the component supply unit at the replaced 

position. 

6. A method as claimed in any one of claims 1-3, comprising: 
storing a replaced position of a replacing component supply unit 

(1 0) of the component supply section; 

checking data of the component supply unit at the replaced 
position and a component supply unit adjacent to the replaced position. 
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